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(54) DEBUGGING BACK-UP DEVICE FOR MULTIPROCESSOR SYSTEM 
(57)Abstract: 

PURPOSE: To grasp the internal states of all processors 
constructing a multiprocessor system and all hard modules 
at the time of a break point of the processor to be 
debugged. 

CONSTITUTION: The processors 1 1-ln are connected to 
each other and work synchronously with a system clock 
301 , and the hardware modules 21 -2m are also connected 
to each other and work synchronously with the clock 30 L 
The processors 11 -In output the stop signals 31 1-3 In at 
the time of their break points, respectively. A clock control 
part 3 usually outputs a system clock 400 as it is as the 
clock 30 and stops the clock 301 when a stop signal is 
inputted from a debugging subject processor designated by 
a processor selection signal 401 . Then, the clock 301 is 
started again with application of a restart signal 402. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] While two or more processor and two or more hardware modules transmit 
data mutually, with respect to the debugging exchange equipment of the multiprocessor system 
which performs processing in juxtaposition, especially, this invention can clarify a processor and 
relation of operation between both hardware modules ,. and relates to the debugging exchange 
equipment of a multiprocessor system which enabled it to debug the whole multiprocessor system 
easily. 
[0002] 

[Description of the Prior Art] Generally, debugging of a program inserts the break point into the 
program, stops activation of a processor for this every break point, and is performed by observing the 
situation of the processor at that time. On the other hand, with the multiprocessor system, the high 
performance system is built by carrying out parallel processing, arranging two or more processor and 
two or more hardware modules, and transmitting data mutually. 

[0003] As a technique which supports the debugging activity of such a multiprocessor system 
conventionally, the approach of making grasp of the program state of all processors easy at the time 
of a halt of the processor for debugging is learned by stopping other processors with the stop signal 
from the processor which reached the break point as indicated by JP,63-85942,A, for example. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional technique, since it 
was not taking into consideration about stopping other hardware modules which are operating 
synchronizing with each processor at the time of a break point, the internal state of other hardware 
modules in the halt time of each processor has not been grasped, but system- wide debugging was 
difficult. 

[0005] The purpose of this invention is to offer the debugging exchange equipment which becomes 
possible [ grasping the internal state of all other hardware modules ] in the program of all the 
processors that constitute the multiprocessor system in the halt time of the processor used as the 
candidate for debugging and an internal state, and a list. 
[0006] 

[Means for Solving the Problem] The debugging exchange equipment of the multiprocessor system 
concerning this invention Two or more processors which operated synchronizing with the system 
clock and were connected mutually, To the system which consists of two or more hardware modules 
which similarly operated synchronizing with the system clock and were connected to mutual [ said / 
two or more processors and mutual ] When a stop signal is inputted from one or more processors 
which serve as a candidate for debugging among said two or more processors These system clocks to 
said all processor and said all hardware modules including the processor concerned are stopped, and 
it has a clock control means to resume a system clock with the restart signal from the outside. 
[0007]- 

[Function] A user can specify one or more processors used as the candidate for debugging. When all 
these all [ any one or ] for debugging reach a break point and they send out a stop signal, a clock 
control means stops a system clock by the break of the machine cycle of a processor etc., and makes 
coincidence suspend actuation of all system-wide components. The situation of operation in a system 
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can be correctly observed by reading the contents of the register of other hardware modules etc. to 
the memory of all the processors at the time of this halt, the contents of the register, and a list. Then, 
if a system clock is resumed with the restart signal from the outside, actuation of a system can be 
continued normally and efficient trace and debugging of all the components of a multiprocessor 
system will be attained. 
[0008] 

[Example] Hereafter, a drawing explains one example of this invention to a detail. 
[0009] Two or more processors 1 1 - In which drawing 1 is the block diagram showing the 1st 
example which applied this invention, operated synchronizing with the system clock 301, and were 
connected mutually, Two or more hardware modules 21 -2m which similarly operated synchronizing 
with the system clock 301, and were connected to mutual [ said / two or more processors 1 1-ln and 
mutual ], The stop signals 31 1-3 In from each processors 1 1-ln and the processor selection signal 
401 from the outside, and the restart signal 402 perform halt/restart control of a system clock 400. It 
consists of the clock control sections 3 which output a system clock 301 to each processors 1 1-ln 
and each hardware modules 21 -2m. 

[0010] If each processors 1 1 -In reach a break point, they will output stop signals 311-3 In. Although 
the clock control section 3 usually supplies the system clock 400 from the outside to the whole 
system as a system clock 301 through, if the stop signal from the processor specified with the 
processor selection signal 401 which shows the processor for debugging among the stop signals 311- 
31n from each processors 1 1-ln is inputted, it will suspend the output of a system clock 301. 
Thereby, actuation of all Processors 1 1-ln and hardware modules [ 21 -2m ] system components 
stops to coincidence. Therefore, all the situations of operation in a multiprocessor system can be 
correctly observed by reading all processors [ at the time of this halt / 1 1-ln ] memory, the contents 
of the register, the contents of the hardware modules [ besides a list / 21 -2m ] register, etc. Then, if 
the restart signal 402 is made more active than the exterior, the clock control section 3 will supply a 
system clock 400 to the whole system as a system clock 301 through again, and will resume 
actuation of a system. 

[001 1] Drawing 2 shows the example of a concrete configuration of the clock control section 3 in 
drawing 1 . the processor selection signal 401 for a decoder 41 to specify the processor for 
debugging given from the outside in drawing — decoding — output signals 41 1-41 n ~ at least one is 
activated. The output signals 4 1 1 -4 1 n of a decoder 4 1 and the stop signals 3 1 1 -3 1 n from Processors 
1 1-ln are inputted into AND circuits 51 -5n, respectively. If the stop signal in the AND circuit which 
became active [ the output signal of a decoder 41 ] among these AND circuits 51-5n becomes active 
(i.e., if the stop signal of the processor specified with the processor selection signal 401 becomes 
active), a flip-flop 42 will change to a set condition through OR circuit 50. Usually, although a flip- 
flop 42 is in a reset condition and the system clock 400 is then outputted as a system clock 301 as it 
is through AND circuit 30, if it will be in a set condition, AND circuit 30 will be closed and will stop 
a system clock 301. Then, if the restart signal 402 is made more active than the exterior, a flip-flop 
42 will return to a reset condition, AND circuit 30 will open it, and a system clock 400 will be again 
outputted as a system clock 301 through AND circuit 30. 

[0012] In addition, when the processor used as the candidate for debugging is plurality, two or more 
output signals [ of a decoder 41 / 41 1-4 In ] things are chosen. In this case, it is at the generating time 
of the stop signal which became active most early among the corresponding stop signals from two or 
more processors, a flip-flop 42 will be in a set condition, and the output of a system clock 301 will 
stop. 

[0013] Drawingjj is the block diagram of other examples of the part 6 enclosed with the broken line 
in drawing 2 , and when all of the stop signal of two or more processors for debugging become a 
bitter taste tape, it is an example in the case of stopping a system clock. In drawing 3 , a decoder 41 
activates output signals other than the processor for debugging specified with the processor selection 
signal 401 among output signals 41 l-41n. When the output signals 41 l-41n of a decoder 41 and the 
stop signals 31 1-3 In from Processors 1 1-ln are inputted into OR circuits 61-6n, respectively and all 
the stop signals from the processor for debugging specified with the processor selection signal 401 
become active, all OR circuits [ 61-6n ] outputs become active, consequently the output of AND 
circuit 60 becomes active, and the set condition of the flip-flop 42 of drawing 2 will be satisfied. 
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[0014] Drawing 4 shows a hardware modules [ in drawing 1 / 21 -2m ] example, (a) of drawing 4 is 
the example of a configuration of a FIFO buffer module, connects two or more registers (here seven 
pieces) to concatenation, and consists of a shift control register 212 which controls the shift action of 
FIFO buffer 21 1 which shifts the input data from a data input line to this entry sequence one by one 
to a data output line side, and this FIFO buffer 21 1 synchronizing with a system clock 301 . 
Moreover, (b) of drawing 4 is the example of a configuration of a timer module, and when the value 
of the data register 221 with which presetting of the data showing the appointed time of day is 
carried out, the counter 222 which counts time of day synchronizing with a system clock 301 , and a 
data register 221 is compared with the counted value of a counter 222 and both are in agreement, it 
consists of a gate circuit 224 for taking the timing of the comparator circuit 223 which outputs the 
appointed time-of-day report signal, and the presetting to a data register 221 . 

[0015] Drawing 5 is the block diagram showing the 2nd example which applied this invention, and 
synchronizes with a system clock 301. And synchronizing with a system clock 301, it operates as 
well as two or more processors 1 1-ln connected to mutual [ which operates by the machine cycle of 
a round term ]. Two or more hardware modules 21 -2m connected to mutual [ said / two or more 
processors 1 1-ln and mutual ] 5 With the stop signals 311-31n and the processor selection signal 401 
from the outside, the restart signal 402, and the machine cycle signal 403 from each processors 1 1-ln 
Halt/restart control of a system clock 400 is performed, and it consists of the clock control sections 3 
which output a system clock 301 to each processors 1 1-ln and each hardware modules 21-2m. 
[0016] If each processors 1 1 - 1 n reach a break point, they will output stop signals 3 1 1 -3 1 n. Although 
the clock control section 3 usually supplies the system clock 400 to the whole system as a system 
clock 301 through, if the stop signal from the processor for [ which was specified with the processor 
selection signal 401 among the stop signals 31 1-3 In from each processors 1 1-ln ] debugging is 
inputted, it will suspend the output of a system clock 301 at the ending point of the machine cycle 
under activation. Thereby, since Processors 1 1-ln and all hardware modules [ 21 -2m ] system 
components stop to coincidence, all the situations of operation in this multiprocessor system in the 
termination time of a machine cycle can be correctly observed by reading the contents of the other 
hardware modules [ 21-2m ] register etc. to all processors [ at the time of this halt / 1 1-ln ] memory, 
the contents of the register, and a list. Then, if the restart signal 402 is made more active than the 
exterior, the clock control section 3 will be again supplied to the whole system by making a system 
clock 400 into a system clock 301 synchronizing with the initiation time of a machine cycle, and will 
resume actuation of a system. 

[0017] According to the configuration of drawing 5 , since a halt/restart of the system clock in the 
instruction unit of the program of a processor can carry out correctly, the more efficient trace of it is 
attained. 

[0018] Drawing 6 shows the example of a concrete configuration of the clock control section 3 in 
drawing 5 . In drawing 6 /actuation of the part enclosed with the broken line shown by 6 is the same 
as that of the same part of drawing 2 . That is, if the stop signal from the processor for [ which was 
specified with the processor selection signal 401 among each processors / 1 1 - In / stop signals ] 
debugging becomes active, a flip-flop 42 will change to a set condition through OR circuit 50. In 
addition, this broken-line part 6 can also be replaced by drawing 3 . In this case, a flip-flop 42 will 
change to a set condition on the conditions from which all the stop signals from two or more 
processors for [ which was specified with the processor selection signal 401 ] debugging became 
active. 

[0019] If the above-mentioned flip-flop 42 will be in a set condition, the output signal 420 will 
become active. The machine cycle synchronization circuit 43 will set an output signal 430 to 0 
synchronizing with the machine cycle signal 403, if the output signal 420 of a flip-flop 42 becomes 
active as shown in drawing 7 . If the output signal 430 of the machine cycle synchronization circuit 
43 is set to 0, AND circuit 30 will close and a system clock 301 will be stopped. Then, if the restart 
signal 402 is activated, as a flip-flop 42 shows a reset condition at return and drawing 7 , the output 
signal 430 of the machine cycle synchronization circuit 43 will be set to 1 synchronizing with the 
machine cycle signal 403, and a system clock 301 will resume. 
[0020] 

[Effect of the Invention] 
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(1) Since the whole system including a processor and the other hardware module can be suspended 
to coincidence by specifying the processor from which a user becomes a candidate for debugging 
according to the break point of an object processor according to claim 1, the situation of operation in 
I a system can be correctly observed by reading the contents of other hardware modules etc. to the 

: memory of all the processors at the time of a halt, the contents of the register, and a list. 

* Furthermore, actuation of a system can be normally continued with the restart signal from [ from this 

halt point in time ] the outside, and it can greatly contribute to easy-ization of efficient trace of all the 
components of a multiprocessor system, and a debugging activity, 
jj [0021] (2) According to claim 2, since a system clock can be stopped by the break of the machine 

ij cycle of a processor, a halt/restart of actuation in the instruction unit of the program of a processor 

Y r can be carried out, and exact trace is attained. 

[0022] (3) Efficient trace is attained even if it inserts many break points into a program, since a 
system clock can be stopped by the break point of the beginning of the processors used as the 
candidate for debugging according to claim 3 . 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Debugging exchange equipment of the multiprocessor system which comes to provide a 
clock control means for two or more processor and two or more hardware modules to be connected 
mutually respectively, to be debugging exchange equipment of the multiprocessor system which 
operates synchronizing with a system clock, to stop the system clocks to said all processors and said 
hardware modules including the processor concerned if a stop signal is inputted from one or more 
processors for debugging, and to resume this system clock with the restart signal from the outside. 
[Claim 2] It is debugging exchange equipment of the multiprocessor system according to claim 1 
characterized by for said two or more processors operating by the machine cycle of the same period, 
and being said clock control means at the termination time of the machine cycle under activation, 
stopping said system clock ignited by said stop signal from the processor used as said candidate for 
debugging, and resuming said system clock with the restart signal from the outside synchronizing 
with the initiation time of a machine cycle. 

[Claim 3] Said clock control means is claim 1 characterized by stopping said system clock at the 
input time of said stop signal of the beginning of the processors used as said candidate for 
debugging, or debugging exchange equipment of a multiprocessor system given in two. 

[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 7] 
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[Drawing 4] 
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[Drawing 6] 
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